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$QHZHUDRI6$5LQWHUIHURPHWU\,Q6$5KDVEHJDQVLQFHZLWKWKHODXQFKRI6HQWLQHO$6LQFH$SULO
WKHVHFRQGVDWHOOLWH6HQWLQHO%FRPSOHWHV WKH6HQWLQHOFRQVWHOODWLRQ WKDWZLOORIIHU LQWHUIHURPHWULFSDLUVHYHU\
GD\VLQ(XURSHDQDQGRWKHUDUHDV7KHKXJHDPRXQWRIVDWHOOLWHGDWDFDOOVIRUIRUPLQJHIILFLHQWZD\VRIVWRUDJHDQG
SURFHVVLQJ1DWLRQDOIDFLOLWLHVVRFDOOHGJURXQGVHJPHQWVDUHEHLQJIRUPHGZLWKWKHYLHZRIVWRULQJFRXQWU\ZLGH
GDWD,QWKH&]HFKLDVXFKWDVNLVUHODWHGWR&(61(7UHVHDUFKHLQIUDVWUXFWXUH$QRWKHUIDFLOLW\WKH,7,QQRYDWLRQV
LVDPRGHUQDQGFRQWLQXRXVO\XSGDWHGVXSHUFRPSXWHU+3&LQ2VWUDYD&]HFK5HSXEOLF7KLVIDFLOLW\LVSUHSDUHGWR
SURYLGH DSURFHVVLQJSRZHU IRU UHPRWH VHQVLQJ DSSOLFDWLRQV VXFK DV ,Q6$5XVDJH IRUGHWHFWLRQRIGLVSODFHPHQWV
UHODWHGWRIRUH[DPSOHVXEVLGHQFHRU ODQGVOLGHV%RWK&(61(7DQG,7,QQRYDWLRQVDUH LQWHJUDWHGE\DIDVWDFFHVV
QHWZRUN DOORZLQJ D V\PELRWLF WHFKQRORJLF HQYLURQPHQW 7KLV SDSHU SUHVHQWV D SDUWLDOO\ ZRUNLQJ FRQFHSW RI DQ
HIIHFWLYHIXVLRQRIERWKIDFLOLWLHV\LHOGLQJLQWRDIOH[LEOH,Q6$5PRQLWRULQJV\VWHP
6HQWLQHO'DWD6WRUDJHDQG'DWDEDVH&(61(7
$6HQWLQHOGDWDEDVHKDVEHHQGHVLJQHGWRPDLQWDLQWKHYDVWDQGLQFUHDVLQJDPRXQWRI6$5GDWDDYDLODEOHRYHU
YDULRXV VLWHV HQGDQJHUHG E\ WHUUDLQ GHIRUPDWLRQV 6WRUDJH IDFLOLWLHV RI &(61(7 DUH SHULRGLFDOO\ ILOOHG E\ QHZ
6HQWLQHO GDWD RYHU SUHGHILQHG UHJLRQV ± WKH\ DUH VRUWHG EDVHG RQ D UHODWLYH RUELW LQIRUPDWLRQ 6FULSWV LGHQWLI\
VHSDUDWHEXUVWVGLUHFWO\IURPFRPSUHVVHG6HQWLQHOGDWDDQGH[WUDFWWKHLUPHWDGDWDLQWRWKHUHODWHGGDWDEDVHWDEOH
7KHGDWDEDVHFRQWDLQVLQIRUPDWLRQVXIILFLHQWWRGHULYHORRNDQJOHYHFWRUVQHHGHGIRUDVXFFHVVIXOHYDOXDWLRQRIDUHDO
RUH[SHFWHGGLUHFWLRQRIGHWHFWHGGLVSODFHPHQW
2YHUODSSLQJEXUVWVFDQEHFRUHJLVWHUHG WRZDUGVD VHOHFWHGEXUVWDQGFRUUHFWHGE\(QKDQFHG6SHFWUDO'LYHUVLW\
>@7KLVSURFHVVFDQEHIXOO\DXWRPDWL]HGXVLQJ,6&(DVWKHSURFHVVRU>@RUE\FXVWRPGHYHORSHGDOJRULWKPV7KH
DGYDQWDJH RI WKLV DSSURDFK LV D GDWDVHW UHDG\ IRU ERWK GLIIHUHQWLDO DQG PXOWLWHPSRUDO ,Q6$5 SURFHVVLQJ 7KH
GDWDEDVHLVUHDG\WRVWRUHDOVRSURFHVVLQJUHVXOWVZKHQFRQVLGHUHGHIIHFWLYH
7KH6HQWLQHOGDWDEDVHLWVHOILVUXQQLQJDVDXQLTXHLQVWDQFHRIWKH&(61(7&ORXGVHUYLFH7KXVWKHV\VWHPLV
HDVLO\WUDQVIHUDEOHDQGEDFNHGXS$FRQWLQXRXVLQFUHDVHRIGDWDVWRUDJHGHPDQGVLVH[SHFWHG7KHGDWDEDVHV\VWHP
LVIOH[LEOHLQWHUPVRISK\VLFDOH[LVWHQFHRIGDWDWKDWLVUHIHUUHGRQO\DVZLWKLQWKHSDWKILHOG$WWKLVPRPHQWWKHGDWD
VWRUDJHVKRXOGEHDFFHVVLEOHIURPZLWKLQWKH&(61(7VWUXFWXUHZLWKWKHSRVVLELOLW\RIVWRUDJHPRXQWLQJHJXVLQJ
VVKIV 7KHUHIRUH DQ\ VWRUDJH IDFLOLW\ RIIHULQJ D VWDEOH DQG KLJK VSHHG QHWZRUN FRQQHFWLRQ VKRXOG EH XVDEOH IRU
H[WHQVLRQRIWKHGDWDEDVHFRYHUDJH
0XOWLWHPSRUDO,Q6$53URFHVVLQJ)DFLOLW\,7,1129$7,216
7KH SURFHVVLQJ IDFLOLW\ KRVWHG LQ ,7,QQRYDWLRQV +3& RIIHUV ERWK DXWRPDWL]HG DQG VHPLDXWRPDWL]HG ,Q6$5
SURFHVVLQJXVLQJZHOONQRZQ3HUVLVWHQW6FDWWHUHUV 36DQG6PDOO%DVHOLQHV 6%PHWKRGVRU WKHLUGHULYDWLYHVDV
LPSOHPHQWHGLQ6WD036>@DQG6$5352=>@5HVXOWVIURPSURFHVVLQJRIHLWKHUVRIWZDUHDUHH[SRUWHGLQWRDILOH
FRQWDLQLQJLQIRUPDWLRQQHFHVVDU\IRUSRVWSURFHVVLQJDQGIXUWKHU*,6DQDO\]HVDQGYLVXDOL]DWLRQ$FWLYLWLHVWRZDUGV
VWRULQJWKHSURFHVVLQJUHVXOWVSHUPDQHQWO\LQWKHGDWDEDVHIRUVHOHFWHGKRWVSRWVDUHGLVFXVVHG
3.1. Semi-automatic processing system 
7KHVXSHUFRPSXWHUIDFLOLW\LVXVLQJD3%6V\VWHPIRUWDVNVFKHGXOLQJ'HSHQGLQJRQWKHFRPSOH[LW\RIWKHWDVN
LWLVSRVVLEOHWRVFKHGXOHDMREIRURQHRUPRUHFRPSXWLQJQRGHV$VFULSWGHVFULELQJSURFHVVLQJFKDLQXVLQJ0DWODE
IXQFWLRQDOLW\DQGRSHQVRXUFHDOJRULWKPVIURP6WD036DQGGRULVWRROV>@LVSDVVHGWRWKHVFKHGXOHUIRUSURFHVVLQJ
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%HIRUHWKHUXQXVHULVIUHHWRVHWFUXFLDOSURFHVVLQJSDUDPHWHUVDFFRUGLQJWRWKHSDUWLFXODULQWHUHVW7KHSURFHVVLQJ
FKDLQFDQEHIXUWKHULPSURYHGXVLQJIXQFWLRQVIURPFRPPDQGOLQHXWLOLWLHVSDUDOOHOSURFHVVLQJLVLPSOHPHQWHGE\D
FRXSOHRIRSHQVRXUFH6$5DQGUHPRWH VHQVLQJSURFHVVLQJSURMHFWV LQFOXGLQJ(6$61$3RU2UIHR7RROER[HWF
)RU6HQWLQHO,Q6$5SURFHVVLQJ,6&(FDQEHUHFRPPHQGHG
3.2. InSAR Processing using Graphical User Interface 
7KHJUDSKLFDOXVHULQWHUIDFHRIDQ+3&HQIRUFHGYLUWXDOV\VWHPLVSDUWLFXODUO\XVHIXOIRUDIXOO\VXSHUYLVHG,Q6$5
SURFHVVLQJ7KHV\VWHPLVLPSOHPHQWHGEDVHGRQ>@,WRIIHUVDUREXVWWUDQVIHURIDYLUWXDOV\VWHPGLVSOD\RYHUWKH
LQWHUQHW 7KLV YLUWXDO V\VWHP LV XWLOL]LQJ RQH QRGH SHU WKH UHJLVWHUHG XVHU ,Q ,7,QQRYDWLRQV WKH FXUUHQW PDLQ
FRPSXWHUFOXVWHU6DORPRQFRQVLVWVRISURFHVVLQJFRUHVUXQQLQJDW*+]IUHTXHQF\ZLWK*%5$07KH
NH\ ,Q6$5 IXQFWLRQDOLW\ LV EDVHG RQ 6$5352= DOORZLQJ D IDVW DQG IOH[LEOH ,Q6$5 ZRUN IORZ 7KH ZKROH
JUDSKLFDO XVHU LQWHUIDFH *8,RI  WKH V\VWHP LVQDPHG ,7,Q6$5 ,W UXQVRQ WKHEDVLV RI'HELDQ/LQX[26DQG
RIIHUVRWKHUJUDSKLFDORSHQVRXUFHWRROVIRU6$5DQGUHPRWHVHQVLQJSURFHVVLQJ
3.3. Post-Processing and Visualization of InSAR Results Implemented in IT4InSAR 
%RWK6WD036DQG6$5352=UHVXOWVFDQEHH[SRUWHGLQWRDFRPPRQIRUPDWWHGWH[WILOH7KLVLVXVHGDVLQSXWIRU
D FXVWRP SRVWSURFHVVLQJ DOJRULWKP WKDW XVHV VWDWLVWLFDO DSSURDFKHV WR LGHQWLI\ DQG UHPRYH XQZDQWHG RXWOLHU
PHDVXUHPHQW SRLQWV >@ )RU YLVXDOL]DWLRQ SXUSRVHV DV ZHOO DV IXUWKHU DQDO\]HV DQG SRVWSURFHVVLQJ *HRJUDSKLF
,QIRUPDWLRQ6\VWHP*,6WRROVDUHLQVWDOOHGDW,7,Q6$5*8,$EULGJHEHWZHHQRXWSXWVIURP,Q6$5SURFHVVLQJ
VRIWZDUHDQGWKH4XDQWXP*,6VRIWZDUHSDFNDJHLVKHOGE\DFXVWRPWRROER[QDPHG5HPRW:DWFK7RROER[8VLQJ
*,6HPSRZHUHGE\+3&RQHPD\SUHSDUH'PDSVRYHUOD\RYHUDYDLODEOHRUWRSKRWRPDSVYLVXDOL]H36SRLQW
WLPHVHULHVRUDVSDWLDOLQIRUPDWLRQLQWKHIRUPRIVSDWLRWHPSRUDOGHIRUPDWLRQFRQWRXUVRUVSDWLDOSURILOHSORWVHWF
3URFHVVLQJUHVXOWVRIKRWVSRWDUHDVVWRUHGSHUPDQHQWO\ LQ WKH6HQWLQHOJHRGDWDEDVHFDQEHYLVXDOL]HGXVLQJ
,7,QQRYDWLRQV93&ULVLV0DS>@WKDWRIIHUVDWHPSRUDOVFDOLQJDQGDGGLWLRQDOLQIRUPDWLRQHJZHDWKHUPRGHOV
'HPRQVWUDWLRQRI6\VWHP&DSDELOLWLHVLQ.RQ\D5HJLRQ7XUNH\
.RQ\D&ORVHG%DVLQLVORFDWHGLQWKH&HQWUDO$QDWROLDUHJLRQRI7XUNH\7KHEDVLQFRYHUVRIWKHDUHDRYHU
7XUNH\aNP,WKDVSUREOHPVZLWKDODQGVXEVLGHQFHGXHWRJURXQGZDWHUH[WUDFWLRQWKDWRIWHQOHDGVWRD
IRUPDWLRQRIVXGGHQVLQNKROHV7KHVXEVLGHQFHLVPRQLWRUHGE\YDULRXVVFLHQWLILFZRUNVLQFOXGLQJ,Q6$5>@
)RUWKLVGHPRQVWUDWLRQ6HQWLQHO$6/&LPDJHVZHUHDFKLHYHGFRYHULQJWKHSHULRGEHWZHHQ2FWXQWLO
0D\  'DWD ZHUH GRZQORDGHG IURP (6$ 6FLHQWLILF 'DWD +XE LQ WKH DYHUDJH UDWH RI  0%V 'DWD ZHUH
SURFHVVHGGLUHFWO\DIWHUWKHLUDFTXLVLWLRQZLWKLQWKH,7,Q6$5IUDPHZRUNE\6$5352=VRIWZDUHXVLQJ36PHWKRG
8VLQJFRUHVWKHVXEVHWFRYHULQJNPDUHD[SL[HOVKDVEHHQH[WUDFWHGDQGSUHSURFHVVHGZLWKLQK
PLQXWHVWKHFRUHJLVWUDWLRQILQLVKHGLQPLQXWHV7KH$36EDVHGRQ'HODXQD\JUDSKEDVHGFRQQHFWLRQV
KDVEHHQHVWLPDWHGLQPLQXWHVZKLOHWKHSURFHVVLQJRISL[HOVE\36PHWKRGWRRNPLQXWHV7KHVDPH
VRIWZDUHKDVEHHQ DSSOLHG WR IRUP VPDOO EDVHOLQH VSDWLDOO\ ILOWHUHG LQWHUIHURJUDPV WKDWZHUH FRQYHUWHG IRUXVHE\
6WD0366%PHWKRG7KHIRUPDWLRQRILQWHUIHURJUDPVWRRNDURXQGKRXUVWKHDXWRPDWL]HG6WD0366%SURFHVVLQJ
RISRLQWVWKHQWRRNDURXQGKPLQXWHVLQFOXGLQJUHPRYDORIQRLV\SRLQWV
7KHUHVXOWVZHUHSRVWSURFHVVHGIRU LGHQWLILFDWLRQRIXQUHOLDEOHSRLQWV >@DQGYLVXDOL]HG LQ4XDQWXP*,67KH
SURFHVVLQJDQGSRVWSURFHVVLQJRXWSXWVDUHGHPRQVWUDWHGLQ)LJDQG)LJ7\SLFDOYLVXDOL]DWLRQSRVVLELOLWLHVDUH
VKRZQLQ)LJ5HVXOWVZHUHFRPSDUHGWRRYHUODSSLQJ&RVPR6N\0HGGDWDVHWUHVXOWVLQ>@
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)LJ3URFHVVLQJUHVXOWVRI6$5352=36DLPDJHFRQQHFWLRQVJUDSKEPHDQYHORFLW\UHVXOWFUHVXOWDIWHUVWDWLVWLFDOSRVWSURFHVVLQJ
DQDO\VLV
)LJ3URFHVVLQJUHVXOWVRI6WD0366%EDVHGRQ6$5352=LQWHUIHURJUDPVDLPDJHFRQQHFWLRQVJUDSKEPHDQYHORFLW\UHVXOWFUHVXOW
DIWHUVWDWLVWLFDOSRVWSURFHVVLQJDQDO\VLV
)LJ'LIIHUHQWYLVXDOL]DWLRQSRVVLELOLWLHVXVLQJ4XDQWXP*,64JLV5HPRW:DWFKWRROER[DFRQWRXUOLQHVRIDPHDQ/26YHORFLW\EDVHGRQ
LQWHUSRODWHGPXOWLWHPSRUDO,Q6$5UHVXOWVOD\HGRYHUDQ2SHQ/D\HUVRUWRSKRWRPDS*RRJOHE'YLVXDOL]DWLRQEDVHGRQ4JLVWKUHHMVWRRO
OD\HGRYHU2SHQ6WUHHW0DSVFDSURILOHSORW4JLV3URILOH7RROGD36WLPHVHULHVSORW4JLV367LPH6HULHV9LHZHUWRRO
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'LVFXVVLRQDQG&RQFOXVLRQV
7KHFXUUHQWWUHQGDSSO\LQJVXSHUFRPSXWHUVIRUSURFHVVLQJ%LJ'DWDOHDGVLQWRHIIHFWLYHDXWRPDWL]HGV\VWHPV7KH
SUHVHQWHGDXWRPDWL]HGDSSURDFKKDVWKHSRWHQWLDOWRDLGFXUUHQWGHYHORSPHQWWUHQGVRI,Q6$5LQWREHLQJDZDUQLQJ
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